Abstract: This paper contributes to the sustainability debate by analyzing the inclusion dimension in the responsible research and innovation (RRI) process. RRI is claimed to be an important tool for addressing global challenges and achieving sustainable development goals. While stakeholder involvement is considered to be imperative for the RRI process, there is little empirical evidence on (1) who the stakeholders participating in the RRI process are; (2) when stakeholders participate; (3) how stakeholders' inclusion contributes to the sustainable innovation process; and (4) who the agents are who orchestrate stakeholders' inclusion. This paper addresses the issue of stakeholder involvement through the lens of innovation management literature by attempting to link the innovation process to the responsibility concept. We employed a meta-synthesis of empirical studies of RRI to develop a deep understanding of stakeholder inclusion. After screening 139 articles, we identified seven empirical papers highlighting RRI process, mainly from projects nested in academic contexts. The findings indicate that multiple stakeholders are included at a late stage of the innovation process-during the market launch. To some extent, this allows for the adaptation of the solution, but such adaptations are limited in nature. This study also identifies the agents who stimulate stakeholder inclusion as being mainly academic researchers and researchers linked to multi-institutional projects. Our findings indicate that innovation management thinking is rarely applied in the governance of research and innovation projects 'born' in academia. We suggest enhancing RRI theoretical development by incorporating elements of innovation management such as early inclusion of users in the innovation process. For practitioners, this means an extension of the design space to allow early stakeholder inclusion in the innovation process to ensure responsible outcomes. We also identified avenues for future research. There is a need to systematically investigate which tools and frameworks for deliberate stakeholder inclusion are relevant at the various stages of the innovation and development process.
Introduction
Seeking to transform the world, United Nations has developed 17 Sustainable Development Goals (SDGs), that is, "a plan of action for people, planet and prosperity" [1] . Those goals intend, by 2035, to stimulate action in critical areas including poverty and hunger (people); the degradation of natural resources and climate change (planet); economic, social and technological progress (prosperity); and peaceful, just, and inclusive societies (peace).
recognize. In this article, we aim to understand the role of stakeholders in the RRI process. Specifically, we consider the following: (1) who are the agents who orchestrate stakeholders' inclusion; (2) when stakeholders participate-at which stage of the innovation process do they participate; (3) how stakeholders' inclusion contributes to anticipation and reflection on the innovation process-and what kind of innovation; and finally (4) who are the stakeholders typically invited to participate in the RRI process. In this way, we aim to bridge RRI as a normative concept to implementation practices, which might both drive theory development and provide practical applications for practitioners. Innovation practices at the organizational level are well researched and documented in other domains, like innovation management literature. Within this literature, new models focusing on user inclusion in the innovation process are emerging. Examples of theories that describes this phenomena include, but are not limited to, agile stage-gate [22] , and free innovation, developed by consumers and users who self-reward their efforts and do not charge for their projects [23] . The innovation management literature also emphasizes mechanisms and tools for stakeholder inclusion, like design thinking [24] or project management literature, like PMI Book [25] . Whilst this paper primarily seeks to contribute to RRI literature, it will utilize innovation management lenses to analyze the RRI as a process [26] in order to answer the above-mentioned research questions.
In the following sections, theoretical references informing the research are presented. This is followed by the method, discussion, and the conclusion.
Responsible Innovation
The debate on responsibility is not new and several fields have joined it over last thirty years [3] . Prominent among them have been the science technology studies (STS) [27, 28] and corporate social responsibility (CSR) [29, 30] . In STS, the concept of responsibility emerged from a post-war concern about the potential negative impacts of technologies like nuclear power. In the 1960s and onward the STS community became an influential force in the discussions. Recently, similar developments have occurred in innovation studies and the broader research environment emphasizing the importance of RRI. The CSR debate can contribute to innovation, good business practice, and performance by identifying business opportunities that explore new paths. These new paths contribute to face environmental and societal challenges by creating a comprehensive workplace in the supply chain responsive and committed to social and environmental issues and through creativity that leverages social practices (such as diversity and inclusion), promoting a common set of values [29] . Socially responsible innovations present an opportunity to create better innovations with lower implementation costs based on new forms of cooperation with different networks (alliances, cluster, virtual, etc.) [30] . However, CSR literature have recently been criticized, suggesting that CSR concept suffers from 'three curses'-that it is incremental, peripheral, and uneconomic [31] . It is therefore imperative to understand how all levels of society can be included in deliberative innovation processes, which offer solutions to the 'Grand Challenges' which society faces. Arguably, a radical transformation of CSR would involve principles like creativity, scalability, responsiveness, and locality [31] , which are achievable via deliberate inclusion of diverse stakeholders and reflection upon their voices.
Responsible research and innovation evokes a collective duty of care: a commitment to rethinking the purposes and impacts of innovation as well as a reflection on how to make its pathways sensitive to uncertainty [32] . The concept of RRI is gaining importance because of its potential to contribute to the search for solution to challenges, which can guarantee sustainable development for a fairer society, achieved through integration [19] . This sustainable development can be achieved, for example, through deals with the poorer population, known as the base of the pyramid. In this way, companies contribute by improving lives, through the production and distribution of products and services in a culturally sensitive, environmentally sustainable, and cost-effective way [33] .
These challenges refer to a greater perspective and quality of life [34] . This search for solutions demands the inclusion of stakeholders, which enables new visions, purposes, questions, and dilemmas to broaden the collective deliberation through processes of dialogue, engagement, and debate, inviting and listening to broader perspectives of audiences and diverse stakeholders, and revolves around a quest for social legitimacy of innovation [35] . Involving stakeholders makes decision-making processes more open and participatory and more focused on sustainable development [19] .
Inclusion is the most discussed dimension in RRI, but this does not mean that the theme has been exhausted. On the contrary, empirical evidence is still scarce [18] . Following Owen et al. [7] seminal article on RRI governance, several studies seek to understand the capacities for inclusion [36] , the management practices [18] , the stakeholders [13, 16, 37, 38] and the difficulties and critical points in the inclusion process e.g., [18, 20, 38] .
There is a tendency for technology actors to dominate social actors in responsibility processes, reducing the 'citizen' to one common actor because of the difficulties of translating messy social voices [19] . Through inclusion, anticipation, and reflection, it is possible to achieve a more balanced view, via new voices in the governance of science and innovation as part of a quest for legitimacy [16] . In this way, for example, users such as patients (in healthcare innovations) contribute to improving the final design, that will better meet their needs [39] .
Inclusion is defined as the exchange of views between stakeholders, commonly agreed, based on shared information and evaluation criteria, which support stakeholders' decision-making on the innovation process and/or results [14] . This allows the introduction of a wide range of perspectives to reformulate issues and to identify potential contestation areas [15] . The recognition and knowledge of engagement beyond key stakeholders, diversifying inputs and delivering governance, opening up problem frameworks, recognizing engagement as a learning process, and opening up the discussion on future social perspectives are considered key indicators of inclusion [7] .
By reflecting not only on the need for inclusion but also on how this inclusion occurs, important factors can be pointed out, such as stakeholders' opportunity to participate, or not, in research or innovation, the role of participants, and the power of relationships during inclusion [36] . The opportunity is linked to the choice to participate, considering that research and innovation should bring benefits to all stakeholders [38] . In many cases, some participants do not feel free to participate, especially as the theme may elicit ethical discussions on topics such as nanotechnology and biotechnology [36] . Otherwise, inclusion should be sensitive to the culture and the unique needs of the participants [40, 41] . Another critique of inclusion is the failure of organizations to recognize the diversity of the public and institutions that can participate in the innovation process and governance of science, technology, and innovation [19] . Sometimes it is necessary to create spaces and educate the stakeholders about the subject in which they are involved [38] .
Further critical points are excessive inclusion, which may jeopardize the integrity of the common good [21] , as well as informational asymmetry [18] . The result of this mismanagement is the absence of a decision or an unresolved decision [42] . Following this point of view, we highlight the fundamental philosophical differences between actors and stakeholders (micro level); within the organizational structures of innovation systems (meso level); and relating to wider political, economic, cultural, and social contexts (macro level) [43] . But who are the stakeholders, and who invites them to participate (actors of inclusion)? The following sub-section will address these questions.
Stakeholders in RRI
Stakeholders are any group or individual that can affect or be affected by the fulfilment of the goals defined by the organization [28] . They may be classified as internal or external groups [44] , at the same time, they may be classified as economic or non-economic actors [18] . Internal stakeholders are regarded as internal to the organization. The external group is composed of social and political actors who play a fundamental role in the credibility and acceptance of business activities, including governments, competitors, consumer advocates, environmentalists, special interest groups, and the media [36] .
Extending this debate, RRI suggests the inclusion of external stakeholders, like individual researchers, research organizations, research ethics committees and their members, research and innovation users, civil society of different levels with political decision-making powers, professional bodies, legislators, educational organizations, and public bodies [38] . Recent discussions have focused on how to engage lay citizens [45] .
In addition, employees, users, supply chain stakeholders and external research institutes (universities and research centers) make important contributions [16] . Other classifications are suggested by Blok et al. [18] , who consider economic (e.g., employees and suppliers) and non-economic (e.g., NGOs and research institutes) stakeholders. Furthermore, von Schomberg [13] proposes multi-stakeholder involvement, bringing together actors from industry, civil society, and research.
Despite all these classifications, the critical aspect is to define the stakeholders who need to (and can) be included and how they can contribute to innovation. The following section will discuss those points.
The 3W1H of Stakeholder Involvement-Exploring the Innovation Process
Innovation process theories typically describe a "development funnel" of innovation as sequential process consisting of several stages, including outlined concept, detailed design, testing, and launch phases [26] . Although recent literature has extended far beyond the classical "technology-push" model of innovation [46] and advanced our view on the innovation process through more flexible innovation models such as agile gate stage [22] , lean start up [47] , design thinking [24] , project management [25] , open innovation [48] , and other techniques, it does not seem to be reflected upon in RRI literatures. On the other side, RRI and CSR studies tend to describe other techniques, sometimes overlapping with major innovation management practices, such as walkshop approach [49] , engagement workshops [50] [51] [52] , online platforms [53] ; online knowledge sharing [54, 55] , social experimentation and design thinking [56, 57] , anticipation of risks and technology assessment [58, 59] .
Knowledge sharing, in innovation management literature and RRI literature, plays a crucial role in involvement of stakeholders. Innovators need to acknowledge the fact that knowledge within a particular community, would still be limited to address overall socioeconomic, environmental, and ethical issues in society. The effectiveness of stakeholder involvement can be determined by how efficiently complete and relevant information is obtained from all appropriate sources, transferred to (and processed by) those responsible and combined to generate a response [60] or reconfiguration of the initially proposed model. The themes within the RRI tools domain as well as innovation management are therefore highly concentrated on possible ways of accumulating knowledge and successfully deploying it in order to overcome societal and environmental challenges. While innovation management literature is focused on consumer and user involvement as well as the value chain for business, RRI literature emphasizes broader stakeholder inclusion with economic as well as non-economic stakeholders.
One approach to stakeholder inclusion is found in innovation management literature that addresses the needs and practices of innovation-oriented businesses that are close to the market and have commercialization and profit generation as their major goal [26] . Another approach is found in RRI literature's discussions on governance of research-based innovations within early stage research. In this case, the guidance aims to benefit society and addresses SDGs and grand challenges. Arguably, RRI literature is more concerned with research-based innovations, often situated in an academic context. Academic innovations are characterized by high levels of uncertainty both for solution and for market [61] . As demonstrated by the literature, in such cases there is a need to make the design space open for a much longer time to allow reflections and modification of the solution before the dominant design is chosen [62] , thus stakeholder inclusion and reflection on their feedback becomes extremely important.
In this paper, we argue that it is worth applying lenses of innovation management and its vision of innovation process as a 'development funnel' to study stakeholder inclusion in RRI. Here we highlight four aspects, which lead to four questions. These questions are synthesized by the acronym '3W1H' (who (are the agents inviting stakeholders), when (the inclusion occurs), how (the inclusion occurs), and who (are the stakeholders)).
Stakeholder inclusion does not necessarily follow a pattern and may vary according to the nature and flow of information between those responsible for the exercises and the participants. Despite the clear importance of the stakeholder involvement in the innovation process, some aspects of inclusion are not yet sufficiently studied. In the context of RRI, there are no studies describing the agents within organizations or projects who are responsible for stakeholder inclusion. Recent studies identify a need to detect these agents, who will be responsible for stakeholder dialogue and integrating the knowledge generated into the company's processes [16] . The dialogue and knowledge integration are part of a major process that begins with the choice of who must participate. This process can be called "orchestration", which means the managerial action on resources [63] [64] [65] . This raises the following question: Who are the agents who orchestrate stakeholders' inclusion?
In addition, the development of products/services is a complex process that requires the management of several factors at different stages [63] . In general, it moves from concept to product marketing (market introduction) through project design and testing [63] . More complex processes can be understood using an agile stage gate model [22] . The model benefits are faster product launch, better response to user needs, better communication and team morale [22] . Agile stage-gate considers three stages: discovery & ideation, concept & business case, and development & launch. The model considers the stages common to development of new products, which are composed of a group of activities complemented by decision points (gates), or control points. Decision points can serve as opportunities for inclusion offering moments at which the process can be either continued or can be stopped (go/kill strategy). In RRI, inclusion should occur at the early stages of innovation [3] , but, although some theoretical articles deal with the dimension of inclusion [3, 7] (among others), none of them explore the theme of the innovation process. This leads to our next question: when stakeholders participate, at which stage of the innovation process does this happen?
Innovation can take several forms, summarized in four dimensions of change: product innovation (change in the products/services offered by a company), process innovation (change in the way in which the products/services are offered or presented to the consumer), position innovation (change in the context in which the products/services are introduced to the market), and paradigm innovation (change in the basic mental models that guide the actions of the company) [66, 67] . Although it is related to all types of innovation, RRI research does not highlight the dimensions of change. Thus, we raise the third question: How does stakeholders' involvement contribute to innovation-and which kind of innovation?
Finally, we discuss the stakeholders who are involved in RRI. As shown in Section 2.1, many studies list the people who must be considered as stakeholders but do not take into consideration the responsible innovation context. The main purpose in the selection of stakeholders lies in the choice of who will actually contribute, but also those who will be impacted. While innovation management literature emphasizes user and customer inclusion, RRI literature advocates for broader inclusion of both economic and non-economic stakeholders. One persistent debate concerns appropriate inclusion [20] , difficulties concerning conflicts of interest [67] , fear of loss of power over the process [14] , and fear about the relationship between secrecy and transparency [68] , as well as operational aspects such as the consumption of time and other resources [37] . Accordingly, we present the fourth and last question: who are the stakeholders who should participate in the RRI process?
All those questions, which we named the 3W1H of inclusion, will guide the meta-synthesis described in the next section.
Meta-Synthesis Method
The aim of the study as alluded to earlier is to understand the role of stakeholders in the RRI process. This specifically consider the 3W1H: (1) who the agents are; (2) when stakeholders participate; (3) how stakeholders' inclusion contributes to innovation; and (4) who the stakeholders are. We applied the method of meta-synthesis, based on qualitative case studies, which produces a new and integrative interpretation of the findings that is more substantial than those resulting from individual investigations. This methodology allows the clarification of concepts and standards and results in improvement of the existing knowledge states and emerging operational models and theories [69] . The focus was the analysis of the evidence in all the studies as well as the construction of theory, aiming to guarantee sensitivity to the contextual considerations of the primary studies [70] . Following the establishment of the research methodology, the remaining steps are described below.
Framing the Research Question
The first stage of the meta-synthesis, proposed by Hoon [70] , concerns the conceptual framework of the theme, with the objective of identifying theoretical gaps that can be filled later. With this aim, we sought to deepen the concept of responsible innovation theoretically. The literature highlights the importance of the role of stakeholders in this process. In the light of the role of stakeholders in the RRI process, the first step was developed, and Section 2 presents the guiding questions for the further analysis. In this section, we present the procedure for the selection of empirical studies subjected to deeper analysis.
Finding Relevant Research
In this step, the articles that can be considered relevant for the meta-synthesis are identified. We decided to include only published works to ensure scientific quality of findings, although other methods of inclusion (scoping review including conference proceedings and book chapters for example) might have provided a broader set of literature. However, only peer reviewed articles are chosen for analysis in the present study. To locate a set of existing qualitative case studies, we performed a search of the databases of the Portal de Periódicos CAPES, EBSCOHost and Web of Science. The search was carried out on 7 September 2017. The search of the Portal de Periódicos CAPES was conducted using the exact terms "responsible innovation" AND "stakeholder"; "responsible research and innovation" AND "stakeholder"; and "responsible innovation" AND "stakeholder". The search generated 51 articles, which, after checking and excluding duplicates, was reduced to 36. The search of EBSCOHost involved selecting all the databases and using the terms "responsible innovation" OR "responsible research and innovation" AND "stakeholder", resulting in 146 articles, which, after checking and excluding duplicates, resulted in 72 articles. Finally, a search was performed of the Web of Science, including the terms "responsible innovation" OR "stakeholder", which produced 49 articles. When all the articles were listed, 157 articles were obtained initially. After checking and excluding duplicates between the databases, 139 articles remained. In addition, the non-indexed Journal of Responsible Innovation was included, due to its pertinence and relevance to the theme. The search of this journal used the keyword "stakeholder", which resulted in 78 articles.
In total, titles and abstracts of the 217 articles were analyzed (Please see the Supplementary Materials), identifying and excluding 16 as false positives; that is, they were not directly related to the theme. Of the excluded articles, 11 were from other areas that were not linked to research and responsible innovation (education, civil construction, and medical practices) and 3 referred to news, 1 to speech, and 1 to a calendar. The 217 articles were published between 2001 and September 2017. Figure 1 shows their distribution over time. theories [69] . The focus was the analysis of the evidence in all the studies as well as the construction of theory, aiming to guarantee sensitivity to the contextual considerations of the primary studies [70] . Following the establishment of the research methodology, the remaining steps are described below.
Framing the Research Question
Finding Relevant Research
In total, titles and abstracts of the 217 articles were analyzed (the list of selected papers will be available on Research Gate and available to reviewers in a separate file: "Additional Materials"), identifying and excluding 16 as false positives; that is, they were not directly related to the theme. Of the excluded articles, 11 were from other areas that were not linked to research and responsible innovation (education, civil construction, and medical practices) and 3 referred to news, 1 to speech, and 1 to a calendar. The 217 articles were published between 2001 and September 2017. Figure 1 shows their distribution over time. We can clearly see that the stakeholder issue, in RRI and RI, has been covered in an increasing number of articles in the last five years, confirming the importance of the issue. The relationship of stakeholders in the RRI context is consistent with other research, such as the study by Genus and Iskandarova [71] . The authors identify that most of the research on RRI has been published during the period 2011-2015, most of it being conducted in sector contexts concerning the dissemination of RRI tools and practices through funded projects (mainly the European Commission). Table 1 presents the journals in which two or more articles were published. Since there is a specific journal for the topic, the Journal of Responsible Innovation, it is not surprising that it contains most papers. However, there are another 110 journals or calls for conference that show an interest in the topic in diverse areas, such as public policy, engineering, biotechnology, design, psychology, business, nanotechnology, and others. The full list is presented in Appendix A. In the sequence, we identified through the title, keywords, and abstract, the theoretical articles (conceptual and revisions). Hoon [70] points to a variation of content in abstracts and keywords, not indicating the research method used. When the same problem was encountered, it was necessary to obtain the full-text versions of many of the articles to categorize them manually. This process identified 104 conceptual articles, 10 editorials, 14 review studies, 12 quantitative studies (e.g., surveys), and 61 qualitative studies. Lastly, each of the 61 qualitative studies was classified, resulting in 3 ethnographic, 1 action research, 1 phenomenological, 1 field, and 55 case studies.
Inclusion/Exclusion Criteria
The next step in conducting the meta-synthesis was the appropriate inclusion of relevant qualitative case studies. The importance of specifying and applying the inclusion and exclusion criteria is to ensure the validity of the synthesis, which depends on the quality of the primary studies on which it is based [72] .
The inclusion/exclusion criteria are presented in Table 2 .
Following the predetermined criteria, of the 55 articles using case studies, 15 articles with illustrative cases were excluded; 15 articles in which the analysis does not correspond to the responsible innovation process or does not consider stakeholders were also excluded; 7 articles on cases based exclusively on documents (reports or policies), 8 case studies that use quantitative methods for the data analysis, 2 articles that are not available in the databases, and 1 that is a case of an RRI teaching method were also excluded. Finally, seven articles (Appendix B) remained, that according to the analysis contribute to the understanding of the role of stakeholders in the context of responsible innovation. The seven articles are related to research projects. Blok [18] highlight the low number of empirical papers on RRI in business, and our findings confirm this notion. Figure 2 presents the flow diagram of the study selection. The meta-synthesis was restricted to articles that report qualitative case studies, ensuring that there is no difference between the research method that the primary researchers claim to have used and the approach actually used [17] . Also excluded were articles that use illustrative cases.
24 articles were excluded. The cases were merely illustrative, being case studies with quantitative analysis or, moreover, cases that were a method of teaching about RRI.
2. Access to the study Some studies are not available in full, only the abstract being available.
2 articles were excluded because they were not made available in full.
Quality analysis
Quality criteria defined by Eisenhardt [43] and Yin [44] , such as rigor, the link between theory and practice, the contextualization of the case and multiple data sources.
7 articles that presented cases based exclusively on documents, such as reports or policies, were excluded.
No articles were excluded due to a lack of quality.
Study highlights the role of stakeholders in the analysis of the case(s)
Since the objective of the present study is to evaluate the inclusion of the stakeholders in the context of responsible innovation, to evaluate whether there is direct inclusion of the stakeholders in the research.
15 articles were excluded because the cases presented did not refer to the innovation process or stakeholders in the case study. 2 articles were excluded because they were not made available in full.
Quality analysis
7 articles that presented cases based exclusively on documents, such as reports or policies, were excluded. No articles were excluded due to a lack of quality.
4. Study highlights the role of stakeholders in the analysis of the case(s)
15 articles were excluded because the cases presented did not refer to the innovation process or stakeholders in the case study.
Following the predetermined criteria, of the 55 articles using case studies, 15 articles with illustrative cases were excluded; 15 articles in which the analysis does not correspond to the responsible innovation process or does not consider stakeholders were also excluded; 7 articles on cases based exclusively on documents (reports or policies), 8 case studies that use quantitative methods for the data analysis, 2 articles that are not available in the databases, and 1 that is a case of an RRI teaching method were also excluded. Finally, seven articles (Appendix B) remained, that according to the analysis contribute to the understanding of the role of stakeholders in the context of responsible innovation. The seven articles are related to research projects. Blok [18] highlight the low number of empirical papers on RRI in business, and our findings confirm this notion. Figure 2 presents the flow diagram of the study selection. The remaining seven articles were published between 2015 and 2017 in different countries and sectors. All the studies clearly describe the methods of analysis, applying research strategies that are consistent with best practices, following the recommendations of Eisenhardt [73] and Yin [74] .
Extracting and Encoding the Data
The next step proposed is the extraction, coding, and categorization of the studies' evidence. The empirical material that serves as the basis for the meta-synthesis should highlight the insights of the original researchers through the understanding and interpretation of the data by the meta-synthesis [70] . The remaining seven articles were published between 2015 and 2017 in different countries and sectors. All the studies clearly describe the methods of analysis, applying research strategies that are consistent with best practices, following the recommendations of Eisenhardt [73] and Yin [74] .
The next step proposed is the extraction, coding, and categorization of the studies' evidence. The empirical material that serves as the basis for the meta-synthesis should highlight the insights of the original researchers through the understanding and interpretation of the data by the meta-synthesis [70] .
To obtain the necessary data, a reading guide (the result of the extraction will be available on Research Gate and available to reviewers in a separate file: "Additional Materials") ( Table 3) was developed. 
Overall article rating General evaluation
Relevance to the study topic, quality and reliability of the study
In general, the studies are focused on bioeconomy, like the biofuel sectors [75, 76] , sanitation [77] , foods [78] , and health. In the latter theme, the studies deal with diseases such as dementia [79] , public safety through neuroimaging [80] , and the process of developing new drugs [35] . All the studies are conducted in developed countries, such as Germany, Canada, Denmark, Scotland, the Netherlands, and the United Kingdom, and they achieve the proposed objectives and present results based on stakeholder inclusion. Only the study by Raman et al. [76] does not present the contribution of stakeholders clearly. Some studies also manage to generate results for specific stakeholders, such as Decker et al. [79] , who, through workshops with several participants, present possibilities for product improvement for technology developers. The study by de Jong et al. [80] points to a change in perception of one stakeholder group over another group. Finally, the study by Bremer et al. [78] uses stakeholder inclusion to develop policies. The authors, however, highlight the need for the inclusion of these same stakeholders in the initial stages of the process, corroborating Burget et al.'s [3] and Owen et al.'s [7] proposal.
Analysis at Individual Case Level
To analyze the studies under synthesis, it was first necessary to analyze each case individually in order to achieve the meta-synthesis's main goal. To understand the role of stakeholders in the context of responsible innovation, as proposed by Hoon [70] , a causal network was developed for each study. Based on the objective of the study and the four questions raised from the theory (described in Section 2.2), the following criteria were proposed: stakeholders involved, motivation for the inclusion of stakeholders, purpose of inclusion, agent of inclusion, innovation process phase, innovation form (4Ps), outcomes from stakeholders' inclusion, and highlights of the study. The results of this analysis are presented in Appendix B.
In all the studies, multiple stakeholders are involved, prioritizing the discussion and exchange of ideas between them and not just holding discussions individually within each group. Also included are stakeholders who would be considered unable to contribute, such as patients with dementia, even though the limitations resulting from this contribution are pointed out [79] . Further analysis is carried out in the next step.
Synthesizing Stakeholder Inclusion in the Analyzed Cases
Following the analysis at case level, we proceeded to sequencing the variables identified in each case and combined them into a single analysis. Figure 3 presents Figure 3 demonstrates that agents like individual researchers or public bodies call for multiple stakeholders' inclusion, which occurs at the post-launch phase of the innovation process, contributing to new products or paradigm innovation. Table 4 lists the studies referred to in Figure 3 . The fact that the selected papers refer to the research level corroborates that empirical evidence is still scarce [18] to the organizational level. The findings of the meta-synthesis are discussed in the next section. Figure 3 demonstrates that agents like individual researchers or public bodies call for multiple stakeholders' inclusion, which occurs at the post-launch phase of the innovation process, contributing to new products or paradigm innovation. Table 4 lists the studies referred to in Figure 3 . The fact that the selected papers refer to the research level corroborates that empirical evidence is still scarce [18] to the organizational level. The findings of the meta-synthesis are discussed in the next section.
Discussion
Performing the meta-synthesis enabled us to answer the questions raised through the literature review. In this section we will highlight our findings. We reinforce that we are proposing a connection between RRI and innovation management. Our selected cases are nested in academic environments and findings are specific to that particular context.
Our first question addresses the agents of inclusion: Who are the agents who orchestrate stakeholders' inclusion? In the selected cases, the agents who stimulate stakeholders' inclusion are academic researchers and researchers linked to multi-institutional projects. As demonstrated by Demers-Payette et al. [35] , Shortall et al. [75] , Raman et al. [76] , Metze et al. [77] and de Jong et al. [80] , academic researchers stimulate stakeholder inclusion. The motivation for such inclusion is the need to get better biofuels or health systems in the light of RRI. Bremer et al. [78] and Decker et al. [79] studies are part of large research studies developed through multi-institutional projects such as the Alliance Project and Pegasus.
Our findings constitute an important contribution towards RRI literature, since it is the first study that explicitly address and specifies the agents of inclusion. From the observation of the agents who motivated RRI in the analyzed studies, we obtain the first proposition: Proposition 1. The role of stakeholders in RRI nested in academic contexts is stimulated by academic researchers and members of institutional projects.
At the organizational level, external agents will hardly influence the innovation process. On the other hand, when the agent is the innovator himself, or multi-institutional groups in which innovators are present, this can provide opportunities to enhance the RRI process. This is described by Decker et al. [79] , who conclude that "involvement of technology developers helped these participants to begin imagining more specific potential technical solutions and to assess them with respect to their future desirability" (p. 177). In these cases, inclusion is linked to the dimension of reflexivity. The role of stakeholders is highlighted where building reflexivity of actors and institutions means rethinking the prevailing concepts relating to moral division of labor within science and innovation [81] . In this sense, mechanisms are explored to connect value systems external to science practices, such as codes of conduct, moratoria, and standards [13] . The findings of this study also highlight the contribution of stakeholders in the dimension of responsiveness, since this response consists of adjusting the course of action while acknowledging lack of knowledge and control [7] . It is important to emphasize that, in the context of responsible innovation in an organization (not research), the innovation process occurs within companies. This means that it is essential that innovators (e.g., R&D and marketing personnel) orchestrate the inclusion process. In fact, companies may consider stakeholders' knowledge as a resource that needs to be managed. It will be the combination of resources, capabilities, and managerial skills that makes it possible to achieve superior performance [62] [63] [64] . Through the orchestration, the decision-making process will be faster and more efficient while attending to reflexivity and responsiveness.
Despite the relevance of innovators as inclusion agents, this raises the question of how we can stimulate other agents to be part of the inclusion process. In the same way, how do agents orchestrate stakeholder inclusion?
Besides the indication that the inclusion should occur at the early stages of innovation [3] , we raised the following question: When stakeholders participate, at which stage of the innovation process does this happen? From the results of the studies, it can be concluded that inclusion is carried out in the final stage of innovation, that is, when the product or service is already in the market.
Inclusion therefore serves as the basis for modifications in the developed product. Decker et al. [79] found that the involvement of technology developers helped participants to begin to imagine specific potential technical solutions and to evaluate them in relation to their future desirability.
After the meta-synthesis was finished, we identified three studies in which the stakeholders are involved in the first phase of research or innovation. However, in those studies, inclusion was not being seen as a strategic business process [18, 82] . On the other hand, we identified research where people with mental disabilities and autism spectrum disorder participate, from the beginning of the project, in the development of games with real life application and virtual reality [83] . By including them at the preliminarily stage, the researchers reinforce that, in this way, it is possible to help address their specific needs and preferences. This will potentially deliver a range of broader social and individual benefits, such as improved literacy, socialization, and communication skills. We did not find any other studies on this subject and therefore we cannot affirm that inclusion at the initial stage occur in practice. However, we are aware of organizations where stakeholders are included at the initial stages of innovation and product development. The Norwegian company Laerdal Medical, which develops mannequins for training and simulation of resuscitation and birth, has a history of stakeholder participation throughout the innovation and development process [20] . This model avoids the loss of positive influence on technological development, which generates efforts to develop long-term thinking capacity, ethical reflection and efforts to shape the R&D course [84] .
In the context of research, the second proposition is presented:
Proposition 2. The role of stakeholders in academically nested RRI takes place when the innovation is already in the market.
Whilst inclusion of stakeholders at market launch brings value, the potential benefits of such inclusion seem to be limited. Our findings indicate a lack of stakeholders' involvement in the early innovation stages, which ultimately leads to a lack of anticipation [7] . This results in being "locked into" a dominant design too early and does not allow enough flexibility to avoid losses when the need for adjustments becomes clear at a later stage of product or service development. However, keeping the design space open and flexible is not an easy task and is affected by institutional and cultural resistance [85] .
There are several suggested methods for anticipation, such as foresight, technology assessment, horizon scanning, and scenario planning, as well as socio-literary techniques based on science fiction [7] . In all these methods, it is possible to perceive an advisory role of the stakeholders. Accordingly, we questioned how stakeholders can effectively co-create with innovators, participating in as many steps as possible from the beginning. Insights from innovation management literature here might provide useful guidelines, introducing innovation management techniques such as agile method, design thinking, project management, open innovation, and other methods [22, 24, 25, 47, 48] . This seems not to be reflected upon in RRI literatures when enhancing stakeholder participation in RRI.
Considering the four 'P's of innovation, which summarize the four dimensions of change-product, process, position and paradigm [26, 66] -we raised another question: How does stakeholders' inclusion contribute to innovation-and which kind of innovation? Decker et al. [79] find that involvement of technology developers helps these participants to begin to imagine more specific potential technical solutions and to evaluate them in relation to their future desirability. A change in the paradigm of innovation is noticed by Shortall et al. [75] . In their study, consulting stakeholders resulted in the development of an alternative agriculture, predicting the sustainable production of multifunctional biomass in terms of a nutrient and energy cycle in the farm and local production on a smaller scale. However, it is concluded that the inclusion was merely advisory, with no evidence that the suggestions resulted in improvements in innovations. Thus, the evidence from the empirical studies analyzed suggests limited stakeholder contribution to product and paradigm innovations.
In this sense, innovation management tools, like design thinking, would help agents to better explore stakeholder knowledge.
We identified stakeholder contribution as being limited to product and paradigm innovation in the studies we analyzed. Although innovation can occur in products, processes, positions, and paradigms [26, 66] , the contribution of stakeholders so far identified from empirical cases does not influence the processes or the position of innovation. One explanation of this phenomena is that because the process and position are, intrinsic to the organization and can reveal strategic orientations they cannot easily be implemented, or are not in the company's interest, due to the risk of strategic exposure. This inference is supported by Block [18] and Balka [68] , who discuss selective openness. This is whereby organizations protect internal knowledge to avoid a loss of control and a reduction of competitive advantage.
When considering where innovation takes place, the third proposition is found:
Proposition 3. The role of stakeholders in RRI involves limited product and paradigm innovations.
This proposition raises questions to be addressed in future research, such as how companies would include stakeholders to contribute to innovation in position, or even in process, and how stakeholders can contribute to that kind of innovation.
Finally, aiming to know the role of stakeholders in the RRI process, we raised the last question: Who are the stakeholders who participate in the RRI process? A wide variety of stakeholders were involved in the analyzed cases. These includes biomass producers, government representatives, biomass industry representatives, academics, NGO representatives [75] ; representatives of the Ministry of Economic Affairs, nature and environment foundations, environmental education foundations, the OECD [77] ; stakeholders in agriculture and intermediate work related to farms, bioenergy science, research and industry, policy makers and NGOs, and a group of experts (five leading members of the bioenergy research community with expertise in life sciences, life cycle assessment, sustainability assessment, and social sciences) [76] ; patients (with dementia), relatives of patients, professional caregivers, volunteers [79] ; scientists using neuroimaging technologies, security professionals, neuroscientists, social psychologists, security professionals, development practitioners, and an ethicist [80] ; researchers (engineers and designers), innovation managers (universities, health organizations and biomedicine companies) [35] ; and researchers, bioethics experts in aquaculture, industry representatives, seafood technology experts, lifetime patent attorneys, government representatives, animal preservation NGO representatives, veterinarians, and fish breeders [78] . Arguably, it is possible to develop a general empirical typology of the actors: producers, policy makers, researchers, scientists, intellectual patent managers, and direct and indirect users.
We established that RRI inclusion covers multiple stakeholders. The innovation agents encouraged the inclusion of policy makers (including funding agencies, regulators, and executives), business/industry representatives (internal or outsourced innovation departments and/or some R&D bases), civil society organizations (such as foundations, associations, social movements, community organizations, charities, media) as well as researchers and innovators (affiliates of various institutions and organizations at different levels).
The inclusion was aimed at exploring the ethical and social aspects [75, 78] as well as stimulating the actors to imagine options for desirable technological futures [35, 76, 77, 79, 80] . What should be highlighted is the selection of stakeholders. In each study, external and internal stakeholders (in this case, those responsible for the development of technology), both economic and non-economic, are invited. The selection is made based on the potential contribution of each one, even though they may have divergent views [78, 80] . Conflicts of interest [67] , divergent views [18] , and information asymmetry [85] are challenges inherent to the process but should be seen as an important step in creating a networked dialogue [86] . Inclusion generates new perspectives, such as new production models [75, 76, 79] , highlighting the need for anticipation [35] , and contributing to the development of public policies [78] .
Some studies do not provide details about the results of stakeholder inclusion [35, 76, 77] . Different techniques were used for inclusion, such as interviews [76, 77, 80] , collective dialogue sessions [77, 80] , focus groups [35, 80] , workshops [78] and discussions with groups of experts [76, 79] . In some cases, more than one method was used, which produced a more thorough result [76, 79, 80] . When the methods of inclusion involved groups, the contribution of the participants was also clearly the best [77, 79, 80] . In such cases, it was possible for the participants to interact regarding the proposed problem and to develop solutions together. As pointed out in the literature, the divergence of opinions as well as the overlapping of views were perceived by the facilitators who conducted the activities. It was also necessary for distinct groups to become familiar with each other, trying to find common 'ground' to start the discussion [80] .
Despite the efforts, however, some negative points are highlighted. Some stakeholders felt they were not able to influence policies, guidelines and the general public [77] . Some brought up questions that were not under discussion as well as giving few or vague answers [79] . The facilitators themselves highlighted difficulty in ensuring quality conversations when there is a very diverse group of stakeholders, as it requires many elements to be dealt with simultaneously [80] . In addition, stakeholders do not always perceive value in their inclusion and consider the exercise to be without purpose. Consequently, the lack of motivation of a particular group ends up discouraging others [80] . Therefore, with regard to the stakeholders involved, the fourth and final proposition can be presented: Proposition 4. External stakeholders play mainly an advisory role in RRI, while internal stakeholders are truly involved in innovation process.
While it is evident that multiple stakeholders are involved in RRI, their roles are different in relation to their contribution in the innovation process. Our observation points to the fact that although a broad range of external stakeholders were involved in the projects observed, their contribution was limited as they mostly had an advisory role. This calls to future studies on gaining understanding of how knowledge and viewpoints of external stakeholders can be better integrated into the innovation process.
Conclusions
The purpose of this article was to analyze the role of stakeholders in the context of responsible research and innovation. This is important in view of global grand challenges and Sustainable Development Goals since stakeholders are central to the achievement of responsible outcomes.
Our meta-synthesis revealed that stakeholder inclusion is debated in different yet related literature steams-RRI discourse as well as innovation management discourse. Whilst for both discourses the transfer of knowledge between different parties is crucial, innovation management literature emphases user and consumer involvement, while RRI literature is looking for broader stakeholder engagement. At the same time, we found that it is worth applying lenses of innovation management process towards studies of stakeholder's role in RRI. Thus, our main goal was to contribute to and to extend knowledge within the RRI domain by bridging it with different but related literature stream(s) and applying this new knowledge to the analysis of responsible research and innovation processes described in recent empirical RRI studies.
By adapting an innovation management process view to RRI perspective, this study contributes to RRI debate by highlighting the agents of stakeholder involvement, the stage of the stakeholder involvement in innovation process, types of innovation to which those stakeholders contribute to and types of stakeholders who participate or are eliminated from the innovation process. Our major theoretical contribution is in integrating an innovation process 'funnel' view to responsible governance of research-based innovations and identifying the role of economic as well as non-economic stakeholders in the innovation process.
We established that the role of stakeholders in the research context of RRI is motivated mostly by academic researchers and members of institutional projects, classified as external and non-economic stakeholders. However, our findings reveal that stakeholders are often included when the innovation is already in the market, thereby curtailing stakeholders' role in the innovation process.
Most empirical studies of RRI are concerned with product and paradigm innovations, and the selected studies demonstrate the involvement of multiple stakeholders, apart from representatives of educational institutions. This is remarkable, given that educational institutions play a key role in educating future innovation users. Within the context of the research, the studies all stem from developed countries, such as Germany, Canada, Denmark, Scotland, the Netherlands, and the United Kingdom.
Our study also has implications for practitioners. Although our findings are limited to responsible innovations that emerged in academic settings, we identified several challenges in stakeholder involvement in such projects. One major challenge is late inclusion that limits the anticipation of risks as well as reflection of stakeholders' feedback. Late inclusion considerably increases risk of innovation rejection and increases the cost of adoption of innovation once in the market. Thus, a practical application following from our findings is for governance of research-based innovations, that often emerge in an academic context. There is a need to develop a better understanding of the importance of early stakeholder involvement and its implications for the whole innovation process.
Furthermore, our study identified several challenges in the inclusion process, such as power imbalance, conflict of interest and difficulty of orchestrating inclusion to achieve acceleration of innovation process and responsible outcomes. This demonstrates that agents of involvement in innovation should familiarize themselves with available tools and techniques that are successfully applied in innovation management at the organizational levels. However, one should bear in mind that these tools might not be developed to deliberate inclusion and should be carefully adapted to become instrumental.
Limitations and Avenues for Future Research
As any study, our research is not without limitations. First, we constrained our findings to peer-review literature. While such approach ensures the high quality of analyzed articles, it also limits us in quantity of empirical findings. Certainly, employing different type of literature review, for example scoping review [86] which includes 'grey' literature would allow to increase the number of empirical findings, and can be a valuable exercise for future research.
In our search we applied certain key words, which at the stage of the study design seemed most appropriate for the purpose of the research. However, a different combination of words might yield more and different kinds of literature. Our decision was guided by the intention to contribute to RRI literature, while for example not covering terms on user inclusion that are widely discussed in innovation management due to differences in vocabulary in these two distinct scientific fields. As most RRI studies focus on the academic or policy environment [16, 18] , our sample of studies are conducted within the academic environment and based on projects developed from within academia. Thus, the findings of this review are limited to this particular environment and cannot be generalized to all innovation processes aiming for responsible outcomes within a diverse set of organizations. Any future research should attempt to cover issues relating to stakeholder inclusion across different empirical and theoretical studies, including RRI, innovation management, CSR, and STS studies. This would allow for generalizable evidence on the role of stakeholders in the innovation process for the purpose of responsible outcomes. We also suggest the analysis of the inclusion on the development of new business models, societal innovations, among others, once is not only product/service development process that would be positively impacted by the stakeholder inclusion. RRI literature reinforces a dichotomy between secrecy and transparency, which generates a selective opening of information. This is due to the fear of reducing competitive advantage, loss of control over the product and fear of knowledge leakage. Further research could investigate the consequences of transparency versus patents level, mainly at the first steps of the innovation process, regardless the patent costs.
Based on our findings, we also point to some unclear aspects that can inspire further research. We highlight that the literature just presents the manager as the agent and does not explore abilities or capabilities [87] , even when discussing leadership [88] . The orchestration of stakeholders and other resources can shed light on the way in which these agents work. In the same way, future research should address the reasons for late inclusion at the research stage and the impact on innovation. Future research can also identify potential mechanisms for the early involvement of diverse stakeholders in the innovation process. The degree of stakeholders' contribution can also be researched, as it was not considered in this study; also, the potential for a stakeholder creating nuisance will greatly influence the way the stakeholder is included. We also consider that the psychology of stakeholders is an important issue for further research, to what degree will their behavior, pre-conceptions, and values influence their contribution. Finally, it is not always the case that single organizations/projects should be responsible for and can actually exercise all the principles of RRI. The eco-system on the regional, national or even international level should be supportive of stakeholder inclusion, among other things, to ease this process for single actors. In this sense, we suggest conducting research on policies that may contribute to the inclusion process. Lastly, we suggest studies in the context of developing countries since it is shown to be a research gap at the same time as playing a fundamental role in the SDGs. Funding: This research received no external funding. 
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Motivation for the inclusion
The study is part of a larger project that explores the ethical and social issues raised by the use of perennial energy crops and crop residues in energy production in the UK and Denmark.
(a) Engage stakeholders in a conversation about the past, present and future-that is, contextualize niche innovations; and (b) involve them in deliberations on the barriers coming from that context and internally 
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